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Objectives. We examined racial differences in cardiac catheterization rates and
reviewed whether patients’ beliefs or other variables were associated with ob-
served disparities.

Methods. We did a prospective observational cohort study of 1045 White and
African American patients at 5 Veterans Affairs (VA) medical centers whose nuclear
imaging studies indicated reversible cardiac ischemia.

Results. There were few demographic differences between White and African
American patients in our sample. African Americans were less likely than Whites
to undergo cardiac catheterization. African Americans were more likely than
Whites to indicate a strong reliance on religion and to report racial and social
class discrimination and were less likely to indicate a generalized trust in people
but did not differ from White patients on numerous other attitudes about health
and health care. Neither sociodemographic or clinical characteristics nor patients’
beliefs explained the observed disparities, but physicians’ assessments of the
procedure’s importance and patients’ likelihood of coronary disease seemed to
account for differences not otherwise explained.

Conclusions. Patients’ preferences are not the likely source of racial disparities
in the use of cardiac catheterization among veterans using VA care, but physicians’
assessments warrant further attention. (Am J Public Health. 2004;94:2091–2097)
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there were racial disparities in the use of
C-CATH in our cohort, and if so, to compre-
hensively examine whether patients’ atti-
tudes and beliefs or physicians’ assessments
and perceptions about patients could ex-
plain this racial disparity when we con-
trolled for the effects of clinical and sociode-
mographic characteristics.

METHODS

Study Setting and Sample
The study was conducted at 5 Department

of Veterans Affairs (VA) Medical Centers
(Houston, Tex, Pittsburgh, Pa, Atlanta, Ga,
Durham, NC, and St. Louis, Mo), chosen be-
cause of their high percentage of African
American patients. These hospitals are large,
urban, academically affiliated tertiary care fa-
cilities with on-site C-CATH facilities. We fo-
cused our study on patients who might be
candidates for invasive cardiac procedures,
establishing a prospective cohort of patients
likely to have coronary artery disease by
screening the results of all cardiac nuclear im-

Racial disparities in invasive cardiac proce-
dure use have been widely documented, yet
the reasons for these disparities remain un-
clear.1–4 Numerous studies have examined
this issue in multiple settings, carefully con-
trolling for sources of variation, but the dif-
ferences remain unexplained.1 Thus, the In-
stitute of Medicine report Unequal Treatment:
Confronting Racial and Ethnic Disparities in
Health Care called for further research to
identify the sources of disparities in health
care,2 specifically mentioning the need for
further studies to understand patient-level
influences on care and the contribution of
physicians’ perceptions of patients to the
care provided.

Indeed, many researchers have speculated
that patients’ attitudes and health-related be-
liefs may be associated with racial disparities
in the use of procedures.5–9 African Ameri-
cans are less likely than Whites to report hy-
pothetical willingness to undergo revascular-
ization,10 and African American cardiac
patients are less satisfied with their care and
more likely to perceive racism and to mistrust
the medical care system than are White pa-
tients.11 By contrast, in our own prior work
with a subset of the sample used in the pres-
ent study, we found few racial differences in
numerous beliefs and attitudes related to car-
diac catheterization (C-CATH).12 Others have
examined whether patients’ preferences, as
evidenced by their refusing to use invasive
cardiac procedures, were associated with ra-
cial disparities in the use of procedures but
found conflicting results.13–17

Thus, the literature lacks comprehensive
studies that simultaneously examine pa-
tients’ and physicians’ beliefs and attitudes
and their potential association with actual
racial variations in invasive cardiac proce-
dure use while also controlling for sociode-
mographic and clinical variables. The pur-
pose of this study was to examine whether

aging studies performed between August
1999 and January 2001.

We considered the nuclear imaging study
results positive if there was any evidence of
reversible cardiac ischemia (evidenced by
reversible defects or redistribution). Patients
were ineligible if they had no reversible is-
chemia; had received C-CATH, any revascu-
larization, or heart transplant surgery in the
6 months before their nuclear imaging
study; had participated in a clinical trial that
determined their cardiac treatment; were of
a race that was not White or African Ameri-
can; were not veterans; or were unable to
complete the survey because of cognitive
impairment.

We screened 5278 patients, and 2335
(44%) had a positive nuclear imaging study.
Of these, 456 patients (20%) were excluded
because we were unable to contact them to
enroll in the study, 78 (3%) because they had
impaired mental status, 32 (1%) because they
were in another research study determining
their cardiac treatment, 102 (4%) because
they were not African American or White,
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189 (8%) because they had had a cardiac
procedure in the preceding 6 months, 5
(0.02%) because they were not veterans, and
99 (4%) because of miscellaneous other rea-
sons (e.g., the nuclear imaging studies were
conducted for compensation and pension
evaluation, the patients’ hearing was im-
paired, or the patients died before we could
enroll them). After these exclusions, 1374
patients with positive imaging studies re-
mained; of these, 329 refused participation,
failed to return their informed consent, or
failed to returned mailed questionnaires.
Thus, 1045 patients were included in the
final cohort, representing a 76% response
rate from those 1374.

To examine the representativeness of the
sample, we compared the 1045 patients with
positive nuclear imaging study results who
were included in the cohort to those who
were not (n=1290) and found that there
were disproportionately fewer African Ameri-
cans in the cohort (23% African Americans
in the cohort vs 29% in the excluded pa-
tients, P=.003). There were no differences in
marital status or age between these groups.

Data Collection
Procedure. The patient health attitude and

belief questions were taken from 2 serially
administered questionnaires that included
nonoverlapping content: 1 completed within
4 weeks after the patients’ nuclear imaging
study and 1 completed after the patients re-
ported that they had received the study re-
sults. Patients were contacted by the study
research assistant either in person or by tele-
phone. For each enrolled patient, the physi-
cian who ordered the nuclear study was also
asked to complete a survey.

Patient questionnaire measures. The study
questionnaires assessed self-reported demo-
graphic information including the patient’s
age, race, education, income, and marital sta-
tus. The questionnaire also included the
Seattle Angina Questionnaire, which assesses
patients’ perceptions of several dimensions
of coronary artery disease including anginal
stability and frequency.18 In our previous
work with the first 854 patients enrolled in
the cohort,12 we developed psychometrically
valid scales to assess patients’ beliefs and at-
titudes about their health and the health

care they received. These scales assess the
following specific dimensions: patients’ eval-
uations of physicians’ capabilities and inter-
personal style (e.g., how well the physician
knows the patient both medically and per-
sonally, the degree of respect and caring evi-
denced by physicians, trust in physicians’
judgments and qualifications); patients’ eval-
uations of VA care (e.g., degree of respect
with which one is treated in the VA system,
the quality of care in VA and satisfaction
with it), and patients’ attitudes toward reli-
gion and its role in dealing with cardiac dis-
ease and attendant treatment decisionmak-
ing. We included the 4 items that constitute
the medical skepticism scale: “I can over-
come most illness without help from a med-
ically trained professional,” “Home remedies
are often better than drugs prescribed by a
doctor,” “If I get sick, it is my own behavior
that determines how soon I get well again,”
and “I understand my health better than
most doctors do.”19 We did not combine
these items into a scale because earlier
analyses indicated that the scale did not
have acceptable psychometric properties in
this setting.12 Finally, in addition to the
scales we previously developed, for the pres-
ent analyses we also included several pub-
lished scales to assess other dimensions of
patients’ attitudes and experiences thought
to be relevant to racial differences in pa-
tients’ perceptions of their care: a general-
ized trust in people,20 optimism,21 and prior
experiences of racial and social class discrim-
ination.22 To the racial and social class dis-
crimination scale, which included an item
about experiences of discrimination when
getting medical care, we added an item ref-
erencing VA medical care.

Although all patients were asked to com-
plete both the study questionnaires, the in-
struments included several planned skip pat-
terns, so that, for example, patients who had
not been offered C-CATH were not asked
about their beliefs about the procedure. Simi-
larly, patients who denied having heart dis-
ease were not asked about their perceptions
of its severity. Thus, although in our earlier
work we reported data on these latter 2 di-
mensions from the subset of the sample an-
swering them (approximately 40% of the full
cohort), we did not include these scales in the

present article because of the significant
amount of missing data in these dimensions,
related to the skip patterns.

Physician questionnaire measures. We asked
each patient’s physician to provide overall
clinical assessments, including, “How impor-
tant it is for [your patient] to have cardiac
catheterization now?” (response categories:
lifesaving or crucial, procedure is not crucial
but the benefits are greater than the risks,
equivocal, risks are greater than the benefits).
To assess the physician’s perception of the
probability of the patient’s having coronary
artery disease, we asked, “On a scale from
0%–100%, please estimate the probability of
coronary artery disease in this patient (70%
or more narrowing of an epicardial artery).”23

Then we assessed physicians’ perceptions
about patients’ personal characteristics,24 ask-
ing physicians to indicate, on a scale of 1 to
5 (1 indicating the greatest amount of the
characteristic, and 5 indicating the least),
whether their patient is a good communica-
tor, has high socioeconomic status, is inde-
pendent, is intelligent, is knowledgeable, is
likely to underreport pain or comfort, is
likely to show up for follow-up appointments,
is likely to comply with medication treat-
ment, and is likely to participate in cardiac
rehabilitation, if recommended.

Clinical and Treatment Variables.
We reviewed the medical records of each

study respondent, obtaining records for non-
VA care where possible. Trained nurses ab-
stracted patients’ demographics, cardiac
symptoms, past medical history (including
prior myocardial infarction, diabetes, hyper-
tension, congestive heart failure, and renal or
lung disease), laboratory values, test findings,
procedure utilization, and hospital course, if
admitted. As an indication of the extent to
which medical therapy had been maximized
for each patient, we used the American Col-
lege of Cardiology/American Heart Associa-
tion guidelines for coronary angiography and
the management of patients with chronic sta-
ble angina.25, 26 Thus, we defined maximal
medical therapy as antiplatelet therapy, sub-
lingual nitroglycerin, and at least 1 of the fol-
lowing: beta blockers, calcium channel block-
ers, or long-acting nitrates. We also included
patient-reported indicators of anginal fre-
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TABLE 1—Demographic and Clinical Characteristics, Physicians’ Assessments and
Perceptions of Patients, and Study Outcome of the Study Cohort, by Race: United States,
August 1999–January 2001

African Americans, Whites,
n = 236a n = 809a P

Demographic variables

Age, y

< 65, % 57.2 53.7 .59

65–74, % 30.5 33.9

≥ 75, % 12.3 12.5

Education

< 12 y, % 32.8 27.9 .15

12 y/high school, % 30.2 36.7

> 12 years, % 37.0 35.4

Married, % yes 47.9 62.2 .001

Clinical variables

Prior revascularization, % yes 15.0 34.8 < .0001

Prior MI , % yes 25.9 34.0 .02

Hypertension, % yes 85.4 76.2 .003

Angina, % yes 65.8 64.8 .79

Congestive heart failure, % yes 17.1 17.9 .78

Diabetes, % yes 35.6 31.1 .20

Lung disease, % yes 18.5 27.4 .006

Renal dysfunction, % yes 17.5 10.2 .002

Maximal medical therapy, % yes 33.5 36.2 .44

SAQ anginal frequencyb 72.8 75.4 .19

SAQ anginal stabilityb 64.9 69.8 .04

Physician variables

Physicians’ assessmentsc

Importance of catheterizationd 2.76 2.59 .11

Probability of coronary artery disease, %e 65.79 73.81 .005

Physicians’ perceptions

Patient is good communicatorf 2.36 2.15 .04

Patient has high socioeconomic statusf 3.34 3.08 .003

Patient is independentf 2.10 2.15 .61

Patient is intelligentf 2.29 2.29 .93

Patient is knowledgeablef 2.58 2.48 .30

Patient underreports pain/discomfortf 2.81 2.71 .20

Patient is likely to show up for appointmentsf 1.94 1.78 .14

Patient is likely to comply with medication treatment f 2.08 1.86 .04

Patient is likely to participate in cardiac rehabf 2.07 2.06 .97

Outcome variable

Received cardiac catheterization, % 33 47 .0002

Note. MI = myocardial infarction; SAQ = Seattle Angina Questionnaire.
a n = all patients for whom data are available.
b Variables obtained through patient self-report; higher scores indicate better functional status: less anginal frequency and
greater anginal stability.
c We included in the model 591 patients with physician data available.
d Answer categories as follows: 1 = lifesaving or crucial; 2 = benefits > risks; 3 = equivocal; 4 = risks > benefits.
e Answers could range from 0% to 100%.
f Answer categories: 1 = to a very great extent; 5 = to a small extent.

quency and anginal stability from the Seattle
Angina Questionnaire.18

Statistical Analysis
We examined bivariate associations be-

tween race and each of the sociodemo-
graphic, clinical, health belief, physicians’ as-
sessment, and perception variables using χ2

or t tests. We then employed 5 sequential lo-
gistic regression models to examine the ef-
fects of distinct blocks of variables on racial
disparities in the use of C-CATH, while ac-
counting for the effect of clustering of pa-
tients within the 5 study sites with the SAS
(SAS Institute Inc, Cary, NC) macro GLIM-
MIX to run a mixed effects model. We in-
cluded site as a random effect in the logistic
regression model to account for the site clus-
ter effect such that patients within the same
site might share similar characteristics that
are associated with C-CATH.27,28

The race indicator variable, sociodemo-
graphic variables, clinical variables, health
belief variables, and physician assessment/
perception variables were added into the
models in sequence as fixed effect indepen-
dent variables. The change in the magni-
tude of the odds ratio of receiving C-CATH
for Whites versus African Americans after
the inclusion of each set of independent var-
iables indicates the confounding effect of
each set of independent variables on the as-
sociation between race and C-CATH (racial
disparity).29

RESULTS

Characteristics of the Patients
Most of the sample were male (98%); most

were younger than 65 years and had at least
a high school education (Table 1). African
American and White patients did not differ in
age or education, but African Americans
were less likely to be married. There were no
racial differences in income (not shown), and
because this variable was not associated with
either race or the use of C-CATH, we did not
include it in our multivariable analyses.

The majority of patients had not previ-
ously received revascularization (70%) and
had not had a prior myocardial infarction
(68%). However, most patients did have hy-
pertension (78%) or angina (65%). We ex-
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TABLE 2—Patients’ Attitudes and Beliefs, by Racea

African Americans,
n = 188 Whites, n = 686

Mean SD Mean SD P

Health attitudes/belief scalesb

Positive evaluations of physicians 75.59 14.85 76.84 15.82 .33

Positive evaluation of VA care 75.63 13.47 75.56 15.43 .94

Reliance on religion 78.44 19.37 68.93 22.70 < .0001

Self-reported disease severity 44.48 37.58 46.32 37.24 .55

Trust in peoplec 41.76 38.79 60.28 39.79 < .0001

Optimism 59.22 16.29 59.81 17.64 .68

Class discriminationd 19.68 30.20 13.82 23.55 .01

Racial discriminationd 36.42 32.44 5.01 12.83 < .0001

Health belief itemse

I can overcome illness without a professional 2.16 1.05 2.40 1.05 .006

Home remedies are better 2.28 1.00 2.36 .94 .29

If I’m sick, my behavior determines the outcome 3.37 1.24 3.23 1.07 .18

I understand my health better than most doctors do 2.69 1.23 2.69 1.07 .99

Note. VA = Department of Veterans Affairs.
a Sample (n = 874) includes all patients with complete data on race, sociodemographics, clinical variables, and health belief
items and scales. The results using all available data were similar to the results reported here.
b Scales range from 0 to 100 with higher values indicating a higher degree of what the statement described.
c Higher scores indicate greater trust.
d Higher scores indicate more discrimination.
e Higher scores indicate greater likelihood of agreeing with the statement, on a scale of 1 to 5.

amined other relevant comorbid conditions,
finding a minority of patients with conges-
tive heart failure (18%), diabetes (32%),
lung disease (25%), or renal dysfunction
(12%). Only slightly more than one third of
the sample (36%) were receiving maximal
medical treatment.

African American and White patients dif-
fered clinically in that African American pa-
tients were less likely to have had a prior my-
ocardial infarction (P<.05) or to have had
revascularization in the past (P<.0001) but
were more likely to have hypertension
(P<.01). African Americans were less likely
to have lung disease (P<.01) but were more
likely to experience renal dysfunction than
Whites (P<.01). African Americans were less
likely than Whites to undergo C-CATH (33%
vs 47%, respectively; P<.001).

Patients’ Attitudes and Beliefs
African Americans more frequently indi-

cated reliance on religion as a way of coping
with their heart disease and treatment deci-
sionmaking and indicated less trust in people
(Table 2). African American patients were

more likely to report experiences with racial
and social class discrimination and were less
likely to agree that they could overcome illness
without help from a medically trained profes-
sional. All P values were significant at ≤ .01.

Physicians’ Assessments and Perceptions
Physicians felt the necessity (or impor-

tance) of C-CATH was slightly greater for
White than for Black patients (2.59 vs 2.76;
P=.11; lower values indicate more impor-
tance) (Table 1). Doctors also rated Whites’
pretest probability of coronary artery disease
higher than African Americans’ (74% vs
66%). Physicians rated White patients as bet-
ter communicators, of higher socioeconomic
status, and as more likely to comply with
medication treatment than Black patients. All
P values were significant at < .05.

Variables Associated With C-CATH
We examined variables that might explain

the racial difference in C-CATH through se-
quential regression models (Table 3). Whites
had a higher C-CATH rate than African
Americans (model 1) (unadjusted odds ratio

[OR]=1.43). After we adjusted for sociode-
mographic variables, the odds ratio remained
almost identical (1.44) in model 2, indicating
that sociodemographic variables are not con-
founded with (do not explain) the racial dis-
parity in the use of C-CATH.

After we added clinical variables into model
2, the odds of Whites versus African Ameri-
cans receiving C-CATH increased slightly (to
1.64), with increased statistical significance
(from P<.04 to P<.009).

After we added the health belief variables
into model 3, the odds ratio increased slightly
(from 1.64 to 1.79) and remained highly signifi-
cant (P=.015). These results indicate that health
beliefs do not explain racial variation in the use
of C-CATH in our cohort, consistent with the
lack of bivariate associations between health be-
lief variables and C-CATH (results not shown).

Finally, we examined whether the physi-
cians’ variables explained racial disparities in
C-CATH. Because of the limited response rate
from physicians (67%), only 591 patients and
their physicians (56% of the full sample) were
included in this analysis. In model 5, the odds
ratio decreased to 1.20 and was no longer
significant (P=.647). The drop in odds ratio
after adding physician variables into the
model indicates that physician variables ex-
plain some of the racial disparity in C-CATH
rates. Physicians’ ratings of patients’ probabili-
ties of coronary artery disease and the impor-
tance of C-CATH both significantly predicted
C-CATH. To determine how much of this de-
crease in odds ratio was due to the inclusion
of the physician variables but not to the dif-
ferent analysis sample used, we reran the 5
models with the subsample for which we had
physician data and obtained similar results.

DISCUSSION

In this study, we examined racial differ-
ences in the use of cardiac catheterization
among VA patients with documented re-
versible cardiac ischemia. Then we explored
whether patients’ attitudes or beliefs, or physi-
cians’ assessments or perceptions, could ex-
plain observed differences, after we con-
trolled for clinical and sociodemographic
characteristics.

Patients’ health beliefs did not explain the
observed racial differences, but physicians’
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TABLE 3—Odds Ratios (for Whites Compared With African Americans) of Receiving Cardiac
Catheterization After Nuclear Imaging Study, Accounting for Patient Clustering Within Site

Model Variables OR (95% CI) P

Model 1 Race only 1.43 (1.02, 2.02) .040

Model 2 Race + demographic 1.44a (1.01, 2.03) .041

Model 3 Race + demographic + clinical 1.64b (1.13, 2.39) .01

Model 4 Race + demographic + clinical 1.79c (1.12, 2.86) .015

+ patients’ health attitudes/beliefs

Model 5 Race + demographic + clinical + patients’ 1.20d (0.55, 2.62) .647

health attitudes/beliefs + physicians’

assessments and perceptions

Note. Odds ratio = OR; CI = confidence interval. Individual variables included in each block of adjuster variables are listed in
Tables 1 and 2.
aSignificant covariates from this model other than race included age older than 75 years (OR = 0.63, P = .05); > 12 years of
education (OR = 0.69, P = .04).
bSignificant covariates from this model other than race included hypertension (OR = 1.45, P < .05); anginal stability
(OR = 0.99, P < .04); maximal medical therapy OR = 1.74, P = .001).
cSignificant covariates from this model other than race included hypertension (OR = 1.46, P < .05); anginal stability
(OR = 0.99, P = .05); maximal medical therapy (OR = 1.73, P = .001).
dSignificant covariates from this model included hypertension (OR = 2.17, P < .05); maximal medical therapy (OR =1.78,
P < .05); physicians’ ratings of patients’ probability of coronary artery disease (OR = 1.02, P < .01); and importance of
receiving cardiac catheterization (OR = 0.23, P < .0001).

assessments of patients did explain some of
the variation. In particular, physicians’ rat-
ings of coronary artery disease and the im-
portance of C-CATH for a patient (both
higher for White patients) contributed to the
observed racial disparities in C-CATH use
beyond what could be attributed to clinical
differences identified by chart review. These
assessments may have captured the effects
of other unmeasured clinical variables, but
our inclusion of numerous relevant clinical
indicators that physicians rely on to make
decisions to send patients to C-CATH mini-
mized this possibility.

We also observed several racial differences
in patients’ beliefs and attitudes. African
American patients indicated a greater reliance
on their religion or God in coping with and
making decisions about their cardiac treat-
ment and in their lives in general than did
White patients. African American patients in-
dicated less generalized trust in people and
more experiences of racial and class discrimi-
nation. Contrary to prior findings about Afri-
can American patients not trusting their doc-
tors or the health care system,11,30 in our
study we detected no such differences. How-
ever, African American patients were less
likely to believe that they could overcome

illness without a professional, suggesting
greater reliance on health professionals, but
notably, neither this item nor any of the other
health beliefs explained the observed racial
differences in C-CATH use.

The continued existence of racial dispari-
ties in the use of C-CATH is troubling, espe-
cially when observed in an equal access sys-
tem such as the VA. Two decades of research
documenting such racial disparities in cardiac
procedure use have failed to identify the
causes of such disparities,1 yet our findings are
among the first to address an oft-hypothesized
source: patient attitudes and beliefs. However,
our results significantly extend those of other
studies, which have documented racial dispar-
ities in cardiac care, by simultaneously exam-
ining patient- and physician-based variables
that might be associated with such disparities,
while controlling for clinical and sociodemo-
graphic variables. Although previous studies
have documented racial differences in pa-
tients’ preferences10 or trust in the medical
care system,11 none have examined the asso-
ciation of such dimensions with actual use of
C-CATH, nor has this variety of factors been
examined simultaneously. Our findings also
echo others regarding racial disparities in
renal transplantation, where adjustment for

patients’ preferences regarding transplantation
did not account for the racial disparities in re-
ferral for the procedure.31

Because we studied patients cared for in
VA facilities, the effects of ability to pay for
care, or physicians’ financial incentives to rec-
ommend or deny procedures, were dimin-
ished. Further, the sociodemographic gap be-
tween White and African American patients
is minimized in this setting.32 Both variables,
as well as different attitudes among veterans
or different practice patterns in the VA, may
affect patients’ and physicians’ perceptions
and thus limit the generalizability of our find-
ings to non-VA patient populations; however,
numerous previous studies have detected
similar racial disparities in care in the VA as
found in other environments. Further, the VA
system cares primarily for male patients, so
our results may not be generalizable to
women. Strengths of our study include the
fact that all study sites had on-site C-CATH
facilities, an important determinant of pro-
cedure use in the VA and elsewhere.33,34

Further, unlike many prior studies, we in-
cluded individual-level controls for sociode-
mographic characteristics.

African American patients were less well
represented in our study cohort than in the
eligible population, and some patients did
not have complete data for all study mea-
sures and were thus not included in some
analyses. Thus, the more distrustful patients
may not have been included in the sample,
minimizing the effects of patients’ beliefs on
receipt of C-CATH. However, 22% of the
sample was African American, which repre-
sents a significant oversampling of nearly
twice the proportion of African American
patients using the VA nationwide, where
13.2% of patients are self-described African
Americans.35 Further, to examine any effects
of bias due to sampling issues, we conducted
additional regression analyses comparing pa-
tients with complete data with those who
had partial data and observed similar pat-
terns of findings. Thus, although selection
bias may have affected the absolute value of
the racial disparities in C-CATH use, it did
not affect the conclusions about the con-
founding effects of sociodemographic, clini-
cal, health belief, or physician variables on
racial disparities in C-CATH. Also, our analy-



American Journal of Public Health | December 2004, Vol 94, No. 122096 | Research and Practice | Peer Reviewed | Kressin et al.

 RESEARCH AND PRACTICE 

ses using physician data were limited to a re-
duced sample size. However, our physician
response rate was comparable to that of
other studies of physicians’ attitudes about
cardiac patients24 and did not vary by pa-
tients’ race.

What do these findings suggest for poten-
tial clinical interventions to decrease racial
disparities in C-CATH? They suggest that ed-
ucational interventions aimed at altering pa-
tients’ perceptions of cardiac procedures or
the health care system may not be success-
ful, because we found few such racial differ-
ences and they did not explain disparities in
care in this setting. Similarly, others have
suggested that racial differences in patients’
trust of individual physicians or the health
care system may differentially affect patients’
acceptance of recommended procedures,
and that interventions aimed at increasing
trust may help, but our results do not sup-
port that notion. To the extent that physi-
cians evaluate White and African American
patients’ clinical presentation differently,
computerized decision aids (e.g., computer-
ized clinical reminders or decisionmaking al-
gorithms) provided to physicians at the point
of care that provide objective and accurate
estimates of the prior probability of disease
might help reduce this source of disparity.
Raising physicians’ consciousness about the
possibility of bias through cultural compe-
tency training may also help decrease the
use of racially based clinical stereotypes,
which are one kind of cognitive “shortcut”
busy clinicians may use to help order their
world.24 Future research should examine the
contribution of other potential sources of
disparities in care, especially process issues
such as deficiencies in doctor–patient com-
munication or limitations in patients’ health
literacy, while controlling for the effects of
clinical, sociodemographic, reimbursement,
and financing variables and the availability
of cardiac procedure technology.

Racial disparities in cardiac care are wide-
spread, but before they can be addressed and
eliminated, their cause must be identified.
These results suggest that patients’ attitudes
and beliefs may not play an important role,
and that researchers should focus on other
possible etiologic variables. Future research
needs to validate our findings in other set-

tings and to examine other possible mecha-
nisms by which racial disparities in care are
enacted, so that carefully targeted interven-
tions can foster the availability of C-CATH to
all patients who can benefit from it.
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